In order to be published, in my opinion, the paper needs some MINOR REVISIONS: 1) The authors should inform about the reference equations used to spirometry. Can you reevaluate the study using the Global lung initiative equations?. 2) Because the study is a cross-sectional investigation the authors should describe if the number of hospital admissions and emergency room visits was obtained by means of the questionnaire or by consulting clinical records. 3) In page 16, line 2, it states: Pulmonary function, bronchodilator response, AHR, and eNO were compared between children with and without recurrent wheeze (Table 3 ). Actually it is Table 4 . 4) In page 21 the authors suggest that a structurally narrow airway could be the cause of recurrent wheeze in preschool age. However, malacic airways could be an alternative explanation (Saito J et al. Pediat Pulmonol 2006; 41:709-719) . 5) In page 22, it states: Our results imply that early recurrent wheezing is more likely related to viral wheeze rather than asthma. However, the authors do not describe, in material and methods nor results, any variable related to viral infections. 6) I suggest the article: Konstantinou GN et al. Assessment of airflow limitation, airway inflammation, and symptoms during virusinduced wheezing episodes in 4-to 6-year-old children. J Allergy Clin Immunol. 2013;131(1):87-93; in which it has been evaluated the level of eNO in viral wheezing episodes. 7) In page 22, lines 18-20, the authors affirm: Recurrent wheeze implies diminished airway function due to both structurally small airways and airway inflammation due to viral infection or allergens. However it has been repeatedly described a low lung function previously to the first episode of lower lung infection (Sanchez-Solis M, Garcia-Marcos L. Lung function in wheezing infants. Front Biosci (Elite Ed). 2014;6:185-97). 8) As a conclusion, the authors say: Our results suggest that small airway caliber and airway inflammation were more likely to contribute to recurrent wheeze in preschool children than aotpy or AHR. I think that in accordance to the results of this study, it would be better to state the following: "Our results suggest that small airway caliber low lung function and airway inflammation were more likely to contribute to recurrent wheeze in preschool children than atopy or AHR",
INTRODUCTION
The introduction needs to focus away from the "predictive" paradigm (s.a.) and rather discuss what is known to date on the relationship between the various disease markers and their inter relationship. Although these items come up in the discussion, it would be helpful to set the scene presenting airway calibre and eosinophilic inflammation as main concepts in the current thinking of asthma/ recurrent wheeze. In this context, the authors could draw on recent GINA guideline definitions and Paul Brand studies that examine "recurrent wheezing" and "infantile/ preschool asthma". Moreover, it is not clearly stated what the authors set out to prove/ disprove (hypothesis/ objective).
The assertion that 30% develop "asthma" by the age of 6 years is not supported by a reference and seems exaggerated. What do the authors mean by "asthma" in this context? This "most frequently asked question" (page 6, line 8-9) will not be answered by the current manuscript, so why ask it here?
Page 6, line 18-the most recent GINA guidelines use a much broader definition of asthma that accounts for the fact that a clinical diagnosis is satisfactory in the preschool population. Hence the authors" distinction between "wheeze" and "asthma" is somewhat artificial.
Page 6, line 23-"other" implies that airway function is also a parameter that measures allergy. This is not true.
METHODS
"Selected" child care centers-selected according to which criteria? Selection might have introduced bias. Are they urban or suburban? Pollution counts?
Were lung function tests done at a time of clinical stability or during exacerbation? If during stability, how long after last exacerbation? What prediction equations were used?
Page 7, line 12-presumably the parents filled in the questionnaires.
Page 7, line 18/19. The definition of recurrent wheeze is key. Only later in the manuscript, we learn that this is parent reported-ought to be mentioned here.
Page 7, lines 20-24 and page 8, lines 1-3 should feature in the results section.
Page 8, line 31. The "/" is presumably a typo and needs to be a ",".
Page 8, line 18-did or did not wear a nose clip? Page 9, lines 15/16. "Described previously" is misleading and gives the impression that this was discussed further up in the paper.
RESULTS
Age would be more intuitive if described in years rather than months. Page 13, top. Presumably the point of this comparison was, to prove that the children who went through with testing (as they could afford to do it) were no different with regards to their baseline characteristics from the entire group. This is a laudable comparison and should be spelt out.
Page 15, line 6. I did not see the definition of "lifetime or current asthma". This would belong in the methods section.
Page 15, line 9-which 12 months? Leading up to filling in the questionnaire? Table 3 -"Family history". In the text, "Parental" history is mentioned. This is not the same and appears to be inconsistently used.
Page 17 bottom-the assertion that NO is higher in atopic vs non atopic recurrent wheezers needs to be underlined with a p-value. Table 5 -"Current" ER visit, "current" admission-should this be "recurrent"? Has this been defined? 2 or more ever?
DISCUSSION
With regards to the discussion of 2 mechanisms working in tandema priori small airways vs eosinophilic airway inflammation-we are not told the birth weight of the two groups-if this information were available, it would greatly contribute to the discussion of the results, since BW is considered a surrogate for airway size.
Page 22-1st line-the sentence is unfinished. Line 2-"asthma" not specific enough, consider using "atopic asthma".
Page 23 line 22-Not "difficult", but "impossible". Page 23 line 24-this should have been mentioned in the methods section as well (s.a.). Page 23 line 25-there are equally plenty of papers describing discordance between parents and physicians.
Children that could afford the tests had them performed. This presumably introduces an important selection bias, resulting in overrepresentation of affluent (possibly more allergic?) families. Hence, the generalisability of the findings must be questioned.
CONCLUSION
"more likely to contribute" implies causation, which cannot be deducted from the current study. "Association" would be more appropriate (as worded in the abstract).
STROBE
Information provided is confusing, lines indicated do not match up with data requested in the respective box.
VERSION 1 -AUTHOR RESPONSE
Reviewer 1: General response: We would like to express our gratitude to Reviewer 1 for their helpful and insightful comments that have helped us improve the quality of our manuscript. Response : We have corrected in the revised manuscript.
2. Page 12, line 4. Why the mean age of children who undergone test were different in the text and in Table 2 ? Which are the correct figures?
Response : This was a typo, and we apologize for the mistake. The contents of table 2 are the correct age, and we have edited the text to reflect this.
3. Page 16, line 2. There is a mistake naming Table 3 instead of Table 4 , where pulmonary function, bronchodilator response, AHR and eNO are compared between the two groups.
Response : We would like to apologize for this careless numbering error. We have fixed this issue and would like to thank you for drawing our attention to the mistake.
4. Page 22, line 1. "Atopy has been found to be a risk factor for persistent wheezing in other prospective studies,13 14 25 and more closely associated with AHR than.15 16" This sentence is unfinished.
Response: Thank you for calling our attention to our mistake. The sentence is now complete, and we apologize for the error. -Atopy has been found to be a risk factor for persistent wheezing in other prospective studies,16 17 and more closely associated with AHR than wheeze.18 19 Our results imply that early recurrent wheezing may not be related to atopic asthma in preschool children.
5. Page 23, lines 15-16. In the conclusion, findings of the asthma-related risk factors studied should also be mentioned. Moreover, suggesting new lines of study is recommendable.
Response : Thank you for the suggestion. In the revised manuscript, we have added our results, which suggest a relationship between recurrent wheeze and allergic disease. Additionally, we propose a prospective study, which could help identify the development of asthma from the perspective of airway pathophysiology.
-Our results suggest that small airway calibre, low lung function, and airway inflammation were more likely to be associated with recurrent wheeze in preschool children than atopy or AHR. We also found that recurrent wheeze was associated with asthma, AR or AD. New lines of prospective study which measures serial lung function, airway hyperreactivity, and airway inflammation in preschool children with wheeze is required to understand the pathophysiologic phenotypes of recurrent wheeze.
Reviewer: 2
General response: We would like to express our gratitude to Reviewer 2 for their helpful and insightful comments that have helped us improve the quality of our manuscript.
1. The authors should inform about the reference equations used to spirometry. Can you reevaluate the study using the Global lung initiative equations?
Response : The reference equation used in our study was derived from the ECCS reference equation, which was programmed in the device; the reference equations can be found in the method section. We noticed an error in the spelling of the name of the portable spirometry used in this study, however we corrected it in the revised manuscript, and ask that you please forgive our careless error. We did not think it necessary to reevaluate our data using the GLI equations in this study, because the purpose of the present study was not to calculate reference values for the lung function of preschool children or compare them with GLI equations. Reviewer 2's valuable comments were very helpful in the revision of our manuscript, and we are considering this topic for future research, and we would like to extend our thanks to Reviewer 2. -Pulmonary function tests were performed using a portable Micro Plus spirometer (Micro Medical, United Kingdom) according to the guidelines of the American Thoracic Society.10 Predicted values were calculated using reference equations from European Community for Coal and Steel (ECCS).
2. Because the study is a cross-sectional investigation the authors should describe if the number of hospital admissions and emergency room visits was obtained by means of the questionnaire or by consulting clinical records.
Response : This is a valuable comment, and we have added this information to the method section -The frequency of hospital admissions and emergency room visits was obtained by means of the questionnaire.
3. In page 16, line 2, it states: Pulmonary function, bronchodilator response, AHR, and eNO were compared between children with and without recurrent wheeze (Table 3 ). Actually it is Table 4 .
Response: You are quite right, and we have corrected this error in the revised manuscript. Thank you for your comment.
4. In page 21 the authors suggest that a structurally narrow airway could be the cause of recurrent wheeze in preschool age. However, malacic airways could be an alternative explanation (Saito J et al. Pediat Pulmonol 2006; 41:709-719) .
Response : Thank you for your helpful comment and for recommending this interesting paper. We have reviewed the paper you recommended and found that many of the infants and young children under three years of age with recurrent wheeze who failed to respond to empirical therapies had lower airway abnormality. Although we did not perform bronchoscopy in our study, we assumed that some of the subjects have had lower airway abnormality. We have added this information to the revised manuscript.
-Recurrent wheeze implies diminished airway function due to both structurally small or abnormal airways such as malacic airway and airway inflammation due to viral infection or allergens.26 5. In page 22, it states: Our results imply that early recurrent wheezing is more likely related to viral wheeze rather than asthma. However, the authors do not describe, in material and methods nor results, any variable related to viral infections.
Response : Thank you for this insightful comment, and we happen to agree with you. The association between viral infection and recurrent wheezing is difficult to prove by our study alone. We have therefore changed the sentence in question. -Atopy has been found to be a risk factor for persistent wheezing in other prospective studies,16 17 and more closely associated with AHR than wheeze.18 19 Our results imply that early recurrent wheezing may not be related to atopic asthma in preschool children.
6. I suggest the article: Konstantinou GN et al. Assessment of airflow limitation, airway inflammation, and symptoms during virus-induced wheezing episodes in 4-to 6-year-old children. J Allergy Clin Immunol. 2013;131(1):87-93; in which it has been evaluated the level of eNO in viral wheezing episodes.
Response : Thank you for this helpful comment and for recommending yet another interesting paper. The authors of this paper assessed airway inflammation during virus-induced wheezing episodes and found that eNO values increased significantly during the first 48hours and then return to personal baseline within 10 days. However, in our study, we measured airway inflammation in the healthy state, therefore, it is difficult to apply this paper to our work. 7. In page 22, lines 18-20, the authors affirm: Recurrent wheeze implies diminished airway function due to both structurally small airways and airway inflammation due to viral infection or allergens. However it has been repeatedly described a low lung function previously to the first episode of lower lung infection (Sanchez-Solis M, Garcia-Marcos L. Lung function in wheezing infants. Front Biosci (Elite Ed). 2014;6:185-97).
Response : This paper was quite interesting, too, thank you for recommending it. The authors of this paper cited the findings of a Tucson Study, in which diminished lung function is a predisposing factor for the development of a first wheezing illness in infants. However, in our work we studied 4-6-yearold children, and the authors also claimed that persistent wheezers had normal lung function in infancy, but by age six, persistent wheezers displayed the lowest lung function, perhaps as a consequence of chronic airway inflammation. We therefore believe that our original opinion remains reasonable.
8. As a conclusion, the authors say: Our results suggest that small airway caliber and airway inflammation were more likely to contribute to recurrent wheeze in preschool children than aotpy or AHR. I think that in accordance to the results of this study, it would be better to state the following: "Our results suggest that small airway caliber low lung function and airway inflammation were more likely to contribute to recurrent wheeze in preschool children than atopy or AHR", Response: We agree with your suggestion and have changed the text to reflect this.
Reviewer 3:
General response: We would like to extend our thanks to Reviewer 3 for carefully reviewing and providing excellent critiques of our manuscript.
1. Background-Misleading. "Predictive" indicates that the topic at hand is a longitudinal relationship, e.g. will a child with recurrent wheeze during preschool years develop asthma during adolescence? In fact, the study design is cross-sectional, so relationships between various disease markers are the issue.
Response : We agree completely with the reviewer and have corrected the sentence in question.
-Background Relationship between recurrent wheeze and airway function and inflammation in preschool children is not fully known.
2. Setting-"Population based"-presumably means children attending community clinics rather than in a hospital setting?
Response : Here, we use the term "population based" to refer to a population of healthy states, not patients. We performed spirometry, the methacholine provocation test, eNO, the skin prick test, and blood tests at childcare centers.
3. Methods-Recurrent wheeze-ought to mention here that it is parent reported.
Response: You are quite right, and we have done so. -Recurrent wheeze was defined as having a lifetime wheeze of more than 3 episodes, based on the questionnaire 4. Results-AR and AD, when first used in the abstract, must be spelt out.
Response : These terms are spelled out in the revised manuscript.
5. The introduction needs to focus away from the "predictive" paradigm (s.a.) and rather discuss what is known to date on the relationship between the various disease markers and their inter relationship. Although these items come up in the discussion, it would be helpful to set the scene presenting airway calibre and eosinophilic inflammation as main concepts in the current thinking of asthma/ recurrent wheeze.
In this context, the authors could draw on recent GINA guideline definitions and Paul Brand studies that examine "recurrent wheezing" and "infantile/ preschool asthma". Moreover, it is not clearly stated what the authors set out to prove/ disprove (hypothesis/ objective).
Response: The references recommended by the reviewer are quite interesting, and we thank the reviewer for the recommendation. We believe that the wheezing phenotype is less useful in the diagnosis of preschool asthma and the frequency and severity of wheezing episodes, temporal pattern of symptoms, and clinical improvement after controller treatment should be considered. The introduction section in the revised manuscript has been altered based on the above information.
6. The assertion that 30% develop "asthma" by the age of 6 years is not supported by a reference and seems exaggerated. What do the authors mean by "asthma" in this context?
Response: For the sake of clarity, we have changed "develop asthma" to "persisted wheezing" in the revised manuscript.
-Even though approximately 40% of infants show wheezing in their first year of life, only 30% of them persistently wheeze by the age of 6 years.2 7. This "most frequently asked question" (page 6, line 8-9) will not be answered by the current manuscript, so why ask it here?
Response : Even if it is true, it should be deleted if we cannot answer it, and as such, we removed it in the revised manuscript.
8. Page 6, line 12-why is bronchoscopy mentioned here, if not used in the study?
Response: Thank you for this comment, we have removed the term in the revised manuscript. 9. Page 6, line 18-the most recent GINA guidelines use a much broader definition of asthma that accounts for the fact that a clinical diagnosis is satisfactory in the preschool population. Hence the authors" distinction between "wheeze" and "asthma" is somewhat artificial.
Response: Take from response 5: "…We believe that the wheezing phenotype is less useful in the diagnosis of preschool asthma and the frequency and severity of wheezing episodes, temporal pattern of symptoms, and clinical improvement after controller treatment should be considered. The introduction section in the revised manuscript has been altered based on the above information." 10. Page 6, line 23-"other" implies that airway function is also a parameter that measures allergy. This is not true.
Response : Thank you. That was a mistake and we corrected it.
11. "Selected" child care centers-selected according to which criteria? Selection might have introduced bias. Are they urban or suburban? Pollution counts?
Response : Thank you for your questions. To clarify, the childcare centers were randomly selected from Seoul and Gyeonggi Province on the basis that their patients be from middle-class income households.
-We performed a population-based, cross sectional study among 933 children aged 4-6 years between July 2010 and August 2010 in 16 selected childcare centres from Seoul and the Gyeonggi province, which were metropolitan city and the most densely populated urban areas in Korea.
Childcare centres were randomly selected from among middle class homes of average household income in Korea.
12. Were lung function tests done at a time of clinical stability or during exacerbation? If during stability, how long after last exacerbation? What prediction equations were used?
Response : We performed lung function tests at a time of clinical stability. Tests were done to children without medication or recent respiratory symptoms within 1 month of the tests. The reviewer is quite right that this is relevant, and we have added this information to the method section. -Exhaled nitric oxide (eNO) assessments (n=379), spirometry (n=491), methacholine bronchial provocation (n=214), and skin prick tests (n=659) were performed on children who could afford the tests and had not taken any medication or shown symptoms of respiratory infections within 1 month of the tests.
13. Page 7, line 12-presumably the parents filled in the questionnaires.
Response : This mistake has been corrected in the revised manuscript.
14. Page 7, line 18/19. The definition of recurrent wheeze is key. Only later in the manuscript, we learn that this is parent reported-ought to be mentioned here.
Response : The reviewer"s comments are right, and we have added it to the method section.
-recurrent wheeze was defined as a lifetime wheeze of more than 3 episodes, based on the questionnaire.
15. Page 7, lines 20-24 and page 8, lines 1-3 should feature in the results section.
Response : We have edited the revised manuscript to reflect the reviewer"s suggestion.
16. Page 8, line 31. The "/" is presumably a typo and needs to be a ",".
Response : We apologize for the error and have fixed it in the revised manuscript.
17. Page 8, line 18-did or did not wear a nose clip?
Response : To the best of our knowledge, this was described in the original manuscript, but for clarity, no, they did not wear a nose clip. -Children did not wear a nose clip, to avoid nasal contamination.8 9 18. Page 9, lines 15/16. "Described previously" is misleading and gives the impression that this was discussed further up in the paper.
Response : We agree with your opinion and corrected this issue in the revised manuscript.
-The level of fraction of exhaled NO was measured using a Niox Mino device (Aerocrine, Solna, Sweden) as described in our previous study.6
19. Age would be more intuitive if described in years rather than months.
Response: This is a good point, and the revised manuscript reflects this suggestion. 21. Page 13, top. Presumably the point of this comparison was, to prove that the children who went through with testing (as they could afford to do it) were no different with regards to their baseline characteristics from the entire group. This is a laudable comparison and should be spelt out.
Response : We appreciate the reviewer"s compliment and have edited this portion for clarity in the revised manuscript.
22. Page 15, line 6. I did not see the definition of "lifetime or current asthma". This would belong in the methods section.
Response : A very good point. We defined "lifetime or current" in study design section, and for clarity,, we added the definition to the abstract section as well.
-The "current" was defined as having symptoms or treatments within the last 12 months and "lifetime" was defined as having symptoms or treatments at any point in a lifetime.
23. Page 15, line 9-which 12 months? Leading up to filling in the questionnaire?
Response: Take from response 22: " A very good point. We defined "lifetime or current" in study design section, and for clarity,, we added the definition to the abstract section as well." 24. Table 3 -"Family history". In the text, "Parental" history is mentioned. This is not the same and appears to be inconsistently used.
Response : We use the term "parental history" in order to be more explicit than "family history", however, we have changed it in the revised manuscript.
25. Page 17 bottom-the assertion that NO is higher in atopic vs non atopic recurrent wheezers needs to be underlined with a p-value.
Response : This is a good point and we have done so in the revised manuscript. -26. Table 5 -"Current" ER visit, "current" admission-should this be "recurrent"? Has this been defined? 2 or more ever?
Response : Taken from response 22: "We defined "lifetime or current" in study design section, and for clarity, we added the definition to the abstract section as well." 27. With regards to the discussion of 2 mechanisms working in tandem-a priori small airways vs eosinophilic airway inflammation-we are not told the birth weight of the two groups-if this information were available, it would greatly contribute to the discussion of the results, since BW is considered a surrogate for airway size.
Response : While we are very appreciative to the reviewer for their advice, unfortunately, the questionnaire does not contain the birth weight of subjects. If the birth weight were recorded, we certainly could have extended our research. In our next study, we will more definitely take this point under consideration.
28. Page 22-1st line-the sentence is unfinished. Line 2-"asthma" not specific enough, consider using "atopic asthma".
Response : The reviewer is correct, and we have corrected our mistake in the revised manuscript.
-Our results imply that early recurrent wheezing may not be related to atopic asthma in preschool children.
29. Page 23 line 22-Not "difficult", but "impossible".
Response: We have revised the manuscript as the reviewer suggested.
30. Page 23 line 24-this should have been mentioned in the methods section as well (s.a.).
Response : A very good point, and we have added this information to the methods section.
31. Page 23 line 25-there are equally plenty of papers describing discordance between parents and physicians.
Response: That is a good point as well. We have researched several papers that describe discordance between parents and physicians, and added them as references in the revised manuscript. However, as a point of contrast with those studies, the study conducted by Mallol J et al and Chong Neto HJ et al reports high concordance between parents and physicians. Therefore, we believe this can be understood as a difference between researchers.
32. Children that could afford the tests had them performed. This presumably introduces an important selection bias, resulting in over-representation of affluent (possibly more allergic?) families. Hence, the generalisability of the findings must be questioned.
Response : This is a point certainly worth mentioning, and we thank the reviewer for their comment. In the original manuscript, we mentioned possibility of a selection bias. However, in an attempt to reduce selection bias, we adjusted for age, sex, height, and weight. Additionally, we saw no differences in the prevalence of allergic diseases and family history of allergic diseases between children who had done the tests and those who had not.
33. "more likely to contribute" implies causation, which cannot be deducted from the current study. "Association" would be more appropriate (as worded in the abstract).
Response : We apologize for the confusion and have revised the manuscript accordingly.
-Our results suggest that small airway calibre, low lung function, and airway inflammation were more likely to be associated with recurrent wheeze in preschool children than atopy or AHR.
34. STROBE : Information provided is confusing, lines indicated do not match up with data requested in the respective box. Response : This error has been corrected, and we thank the reviewer for pointing it out.
